Growth characteristics in fed-batch culture of hybridoma cells with control of glucose and glutamine concentrations.
An online system using HPLC was developed for the measurement of glucose, glutamine, and lactate in a culture broth. Using the system, the glucose and glutamine concentrations were controlled simultaneously by an adaptive-control algorithm within the ranges of 0.2 to 2.0 and 0.1 to 0.6 g/L, respectively. When the glucose concentration was controlled at the low level of 0.2 g/L, the intracellular lactate dehydrogenase activity decreased by one-half and the lactate concentration by one-third, whereas the uptake rates of serine and glycine were about twice as high, compared with the amounts when the glucose concentration was controlled at 1.0 g/L. On the other hand, ammonia production increased when the glucose concentration was kept low. To reduce the production of inhibitory metabolites such as ammonia and lactate and improve the antibody production rate in a hybridoma cell culture, the concentrations of glucose and glutamine were controlled at 0.2 and 0.1 g/L, respectively. With these low concentrations of glucose and glutamine, the cell concentration (4.1 x 10(6) cells/mL) and antibody production (172 mg/L) both increased about twofold compared with the amounts when the glucose was controlled at higher levels. From these results, simultaneous control of the glucose and glutamine concentrations was shown to be useful in the production of antibody by hybridoma cell cultivation.